Effect of saliva, epigallocatechin gallate and hypoxia on Cu-induced oxidation and cytotoxicity.
We have previously reported that contact with copper (Cu) induced immediate cell death via an oxidation-involved mechanism in human promyelocytic leukemic HL-60 cells, whereas contact with other metals (Au, Ag, Pd) produced no discernible effect. In the present study, we investigated the conditions under which Cu-induced oxidative stress can be reduced. Contact with a Cu plate in the absence of cells enhanced the rate of consumption of cystine to the greatest extent, followed by that of methionine and histidine. Under hypoxic conditions, the consumption of all these amino acids was significantly reduced. On the other hand, the addition of saliva slightly, but not significantly, reduced the amino acid oxidation. The addition of epigallocatechin gallate (EGCG) slightly, but significantly reduced the consumption of cystine and histidine. The inhibitory effect of EGCG on the methionine consumption was more prominent, especially at higher concentrations. The Cu-induced cell death was significantly inhibited when freshly-prepared human gingival fibroblasts were incubated under hypoxic conditions. The present study demonstrates for the first time that the Cu-induced oxidation and cell death were effectively alleviated under hypoxic conditions.